Individual analysis of mice vaccinated against a weakly immunogenic self tumor-specific antigen reveals a correlation between CD8 T cell response and antitumor efficacy.
The weakly immunogenic murine P1A Ag is a useful experimental model for the development of new vaccination strategies that could potentially be used against human tumors. An i.m. DNA-based immunization procedure, consisting of three inoculations with the P1A-coding pBKCMV-P1A plasmid at 10-day intervals, resulted in CTL generation in all treated BALB/c mice. Surprisingly, gene gun skin bombardment with the pBKCMV-P1A vector did not induce CTL, nor was it protective against a lethal challenge with the syngeneic P1A-positive J558 tumor cell line. To speed up the immunization procedure, we pretreated the tibialis anterior muscles with cardiotoxin, which induces degeneration of myocytes while sparing immature satellite cells. The high muscle-regenerative activity observable after cardiotoxin inoculation was associated with infiltration of inflammatory cells and expression of proinflammatory cytokines. A single pBKCMV-P1A plasmid inoculation in cardiotoxin-treated BALB/c mice allowed for sustained expansion of P1A-specific CTL and the induction of strong lytic activity in <2 wk. Cardiotoxin adjuvanticity could not be replaced by another muscle-degenerating substance, such as bupivacaine, or by MF59, a Th1 response-promoting adjuvant. Although this vaccination schedule failed to induce tumor rejection in all immunized mice, the analysis of CD8 T cell responses at an individual mouse level disclosed that the cytotoxic activity of P1A-specific CTL was correlated to the antitumor efficacy. These results highlight the critical need to identify reliable, specific immunological parameters that may predict success or failure of an immune response against cancer.